Caspase-dependent and -independent apoptosis of mast cells induced by withdrawal of IL-3 is prevented by Toll-like receptor 4-mediated lipopolysaccharide stimulation.
IL-3-dependent mucosal-like mast cells undergo apoptosis upon withdrawal of IL-3. Generally, the apoptosis is mediated by the activation of caspases and inhibited by addition of the pan-caspase inhibitors z-VAD-FMK or BOC-D-FMK. However, DNA fragmentation, a typical characteristic of apoptosis, is not inhibited by z-VAD-FMK or BOC-D-FMK in mast cell apoptosis. In this study, we demonstrate that the apoptosis of mast cells is mediated by both caspase-dependent and -independent mechanisms. The caspase-independent apoptosis is mediated by the translocation of endonuclease G from mitochondria into nuclei. Withdrawal of IL-3 caused down-regulation of Bcl-xL, resulting in a drop in mitochondrial membrane transition potential followed by the release of cytochrome c and endonuclease G from mitochondria. However, stimulation of mast cells through Toll-like receptor 4 (TLR4) by lipopolysaccharide prevented mast cell apoptosis by inducing expression of Bcl-xL. Moreover, the activation of mast cells by LPS is enhanced in the presence of IFN-gamma, which up-regulates the expression of cell surface TLR4. Taken together, these observations provide evidence that mast cells play important roles not only in allergic reactions but also in innate immunity recognizing enterobacteria through TLR4, and are regulated differently from allergic inflammation by Th1 cytokines.